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(57) A joint prosthesis system includes a tibial 
bearing insert (12), a tibial tray (14), a separate 
stabilizing post (22) and a femoral component (100) 
that are joinable to each other. The tibial bearing 
insert is mounted so that it can both rotate and 
translate with respect to the tibial tray. The 
stabilizing post and the femoral component cooperate to 
force roll back of the femoral component with respect 
to the tibial components. 
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BACKGROUND OF THE INVENTION 

[°n~ 1 L„, Jri'"^/^ 68 10 J *° int prostheses - More Particularly, the invention is directed to components of 

^JSJEXXZSf- a tbial bearin9 insert which 030 rotate and frans,ate - ^ to the ™ 

[0002] Joint replacement surgery is quite common and enables many individuals to function normally when 
otherw.se rt wouW not be posstole to do so. Artificial Joints are normally composed of JSbSStoSSi 
plastic components that are fixed to existing bone. >»««»c. ceramic ana/or 

[0003] Knee arthoplasty is a well known surgical procedure by which a diseased and/or damaged natural knee ioint 

mTuT n ! Pr0Sthe i C knee J '° int ^ knee Pf0theSeS indUde 3 femoral "W* a 

12 T' 3 "! 3 ^ bearin9 ^ Tbe femoral Component "dudes a pairTlaterali 3 

in la^al ^ ^ ** diSta ' SUrfaCeS ° f WWCh art,CU,ate co "ip.ementary condylar elements fomTed 
[0004] . Typically, the tibial tray is mounted within the tibia of a patient The tibial bearing insert which is 

ETuSlZ T 9h m 2 6CU,ar W6, ' 9ht P °^ thylene (UHMWPE) fe mounted upon *• surface of ^etibiS 

tray, toad and stress are placed upon the knee prosthesis, and particularly on the tibial bearing insert durina 

—IS, T r f ° rCe !, may 10 *• - location of the insert from the 9 betray To 

ETESf? theS V°/ C ^; and t0 redUCe 1,16 Chances for dislocation - some tibial components of knee prostheses 
lT«5rJ "TlS a ow ° f the fbial bearing insert relative to the proximal, or superior surfTcfS 

the tibial tray about the longitudinal axis of the prosthesis. Such rotation, when controlled can increase the 

^sssiisssr and - « bean - — — - *- s=r£ 

TbaUof^^^ ^ ~ ~ " 

lEL^ S °!! n 3 Tf** betWee " 1,16 '° n9eVity ° f 3 knee prosthesis and *• overa « Performance or 

n"T« k Pr °^ eS,S - 11 haS bee " diffiCUlt t0 0pt ' mize both ,0 "9 evi * and kinematics. Rotatable knee 
S b^na^Kt^^uf 8 ', H0W6Ver ' S ° me r ° tatable knee pf0Stheses permit translation 
poSenor ™l^rlll£T • anterior - posterior «■" yield some degrae of anterior- 

postenor instability This problem is overcome, in some instances, by posterior stabilized prostheses However in 
such designs, movement of the tibial bearing insert in the anterior-posterior direction, or roll bTck ca pace 
undesirable levels of stress on the stabilizing post of the prosthesis » mck, can place 

r™ ain DeSPite ? 1 f b6nefi ! S ° f 6XiStin9 deSig " S for knee joint prostneses having a rotatable tibial component 
of the.tibial and femoral components to accommodate the stresses placed upon the knee. " 
SUMMARY OF THE INVENTION 

nSL.' c^KT nVen,i0 "» i8 di ? Cted t0 3 j0ht Pr ° StheSiS System Which includes first and sec °"d «bial components. 

3 fe ^° ral component The second tibial component can rotate and translate with 
respect to the first tibial component The stabilizing post and the femoral component cooperate to force rollback of 

SL f r° ral C °T nent WhBe thS System maintains a c,ose match between »e femoral and tibial conges 
[0009] A first tibial component has a superior mounting surface and an inferior bone contacting surface The 

Z en J,„T? 9 8UrfaCe ° f ^ ** abia ' component indudes a cavity defined by inner side and distal walls 
LL„nIt component has an inferior surface that mounts upon the superior surface of the first tibial 

LT P h «? . 8UPen ° r a t rt,cu,at,on surface - and an °P e ™9 extending between the inferior and superior surfaces The 
second tibial component • rotatably and translatably mountaWe upon the superior mounting surface of the Z 

iir^i^i the "jc? post which has pro5dmaj and distai ends - is «*** to * 

rJL^T 9 6 K eC ° nd toal component and fe mata °le within the cavity of the first tibial component 
2,im tk ^ 3 T* h6ad POrf ° n haVin9 SUrfaces "•** e "9 a 9 e a Portion of the femoral component 
[0010] The femoral component of the system has a first surface mountable on a distal end of a femur of a patient 

S L^lt I" U , rf ! Ce inClUdeS ^ adjaCent COndv,es are j° ined by an intermediate surface 

Ll„wr r ln t deS firSt 3nd SeC ° nd en9a9in9 surfaces adapted for engagement with superior and 

postenor engaging surfaces of the stabilizing post ^ 

Jvl 1 nL i The S )f e l m „ maV a,S ° inC,ude a rin9 member adapted t0 m wthi" the opening of the second tibial 
component as an articulation surface between the second tibial component and the stabilizing post 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0012] Figure 1 is an exploded perspective view of the tibial portion of a knee joint prosthesis system 
according to the present invention. 

[0013] Figure 2 is a perspective view of the assembled components shown in Figure 1 . 

[0014] Figure 3 is a side view of a knee joint prosthesis system according to the present invention at about 0° 
flexion. 

[001 5] Figure 4 is a top view of the prosthesis system shown in Figure 3. 

[0016] Figure 5A is a side sectional view of the assembled components of the prosthesis system shown in Figure 4, 
at line 5-5. 

[0017] Figure 5B is a detail view of a portion "A" of Figure 5A. 

[0018] Figure 6 is a side sectional view of the prosthesis system of Figure 4, at line 6-6. 

[0019] Figure 7 is a side view of the prosthesis system according to the present invention at about 90° flexion. 

[0020] Figure 8 is a top view of the prosthesis system shown in Figure 7. 

[0021] Figure 9 is a side sectional view of the prosthesis system of Figure 8, at line 9-9. 

[0022] Figure 1 0 is a side sectional view of the prosthesis system of Figure 8, at line 10-10. 

[0023] Figure 11 is a top view of a tibial bearing insert component of the joint prosthesis system according to 

the present invention. 

[0024] Figure 1 2 is an exploded perspective view of another embodiment of the knee joint prosthesis. 

[0025] Figure 1 3 is a top view of the knee joint prosthesis shown in Figure 1 2, at about 0° flexion. 

[0026] Figure 14 is a side sectional view of the assembled components of the prosthesis system shown in Figure 

13, at line 14-14. 

[0027] Figure 1 5 is a top view of the embodiment of Figure 1 2 at about 90° flexion. 

[0028] Figure 1 6 is a side sectional view of the prosthesis system of Figure 1 5, at line 1 6-1 6. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] The invention provides a construction for a knee joint prosthesis system 10 which allows rotation and 
translation of the tibial component while providing for enhanced posterior stability. The design of the prosthesis 
system of the invention combines enhanced longevity with improved kinematics. 

[0030] Referring to Figures 1 and 2, a tibial component 11 of the joint prosthesis system 10 includes a first 
component in the form of a tibial tray 14, a second component in the form of a tibial bearing insert 12 and a third 
component in the form of a separate stabilizing post 22. The mounting of the tibial bearing insert 12 to the tibial 
tray 14 is such that the tibial bearing insert 12 is able to rotate and translate with respect to a proximal or 
superior surface 32 of the tibia! tray 14. The system 10 further includes a fourth component in the form of a 
femoral component 100 which is illustrated in Figures 3-10. 

[0031] The tibial bearing insert 12 has an anterior side 13, a posterior side 15, a superior articulation 
surface 16 and an inferior mating surface 18. The superior surface 16 may have one or more condylar elements that 
are adapted to articulate with complementary condyle(s) of a femoral component as shown in Figures 3-10. 
Specifically, the condylar elements include lateral and medial condyles 24, 26. The tibial bearing insert 12 further 
has an opening 50 extending therethrough from the superior articulation surface 16 to the inferior mating surface 
18. The opening 50 may be of any suitable shape which allows for translation and rotation of the tibial bearing 
insert 12. In one embodiment, discussed below with respect to Figure 11, the opening 50 is elongated in the anterior- 
posterior direction. 

[0032] In an exemplary embodiment shown in Figures 5A and 5B, at least one mating shoulder 28 is formed within 
opening 50. The mating shoulder 28 extends in an arc about the inner circumference of the opening 50. The shoulder 
28 may be in the form of a continuous arc, or it may be formed in two or more arcs. As illustrated, the shoulder 28 
includes a proximally facing surface 29. The surface 29 may form virtually any angle between 45° and 90° with the 
inner walls 30 of opening 50. Preferably, however, the surface 29 extends from inner wall 30 at an angle of 90°. 
[0033] The inner walls 30 of the opening 50 define a first opening area proximal of the proximally facing 
surface 29 and a second smaller opening area distal of the surface 29. The first opening has a dimension (w) in the 
mediaMateral direction in the range of about 0.5 to 0.8 inches and preferably 0.65 inches, and a dimension (I) in 
the anterior-posterior direction in the range of about 0.8 to 1.0 inches and preferably 0.925 inches. The second 
smaller opening has a dimension (w 1 ) in the medial-lateral direction in the range of about 0.5 to 0.7 inches and 
preferably 0.6 inches, and a dimension (I') in the anterior posterior direction in the range of about 0.7 to 0.9 
inches and preferably 0.8 inches. 

[0034] As further illustrated in Figures 5A and 5B, the shoulder 28 cooperates to seat a complementary distal 
facing shoulder 78 formed on stabilizing post 22. The engagement of shoulders 28 and 78 ensure the proper 
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positioning of post 22 within the tibial tray 14 and the tibial bearing insert 12. 

[0035J The tibial tray 14 includes an anterior side 17, a posterior side 19, a superior mating surface 32 and an 
inferior bone contacting surface 34. The bone contacting surface 34 has a first portion 36 that represents an area 
of the inferior bone contacting surface 34 that mounts upon the proximal surface of a resected tibia (not shown). A 
second portion 38 of the bone contacting surface 34 extends from the first portion 36 and is adapted to extend into 
a cavity (not shown) formed within a patients tibia. Preferably, the second portion 38 is an elongate tibial stem 
39 that extends from the first portion 36. The tibial stem 39 has outer side and distal walls 40, 41. The outer side 
walls 40 of the tibial stem 39 may be smooth, or they may have irregular surface features (not shown) to enhance 
bone fixation. 

[0036] The superior surface 32 of the tibial tray 14 includes an aperture 72 (which may be of any suitable shape, 
e.g., substantially circular) that communicates with a mating cavity 44. In an illustrated embodiment shown in 
— Rgure-5A,—me^ating- cavity^- ^ 

stem. The mating cavity 44 terminates in an interior distal wall 46 that may be substantially cone-shaped, or formed 
in another shape that is suitable for receiving the stabilizing post 22. 

[0037] One of ordinary skill in the art will readily appreciate that the dimensions of the cavity 44 and the 
stabilizing post 22 may vary. In one embodiment the cavity 44 has a diameter that tapers from proximal 51 to distal 
53 ends thereof at an angle in the range of about 0° to 10°. The diameter at the proximal end 51 is in the range of 
about 10 to 20 mm and the diameter at the distal end 53 is in the range of about 5 to 20 mm. The cavity 44 
preferably has a depth in the range of about 25 to 60 mm and is sized to accept the stabilizing post 22. 
[0038] The stabilizing post 22 includes a proximal end 92 and a distal end 94. The proximal end 92 of the 
stabilizing post 22 includes an enlarged head portion 60. The head portion 60 includes an, anterior surface 68, a 
posterior engagement surface 70, and a superior engagement surface 76. The distal portion of head 60 includes mating 
shoulder 78. 

[0039] The stem portion 61 of stabilizing post 22 extends distally from the head portion 60. The stem portion 61 
includes a proximal stem section 62 and a distal stem section 64. In one embodiment proximal stem section 62 has a 
substantially uniform diameter in the range of about 10 to 20 mm. The distal stem section 64 has a diameter that 
tapers distally, ranging from about 10 to 20 mm adjacent the interface 65 between proximal and distal stem sections 
to about 5 to 20 mm at the distal end 94 of the stabilizing post 22. The distal stem section 64 tapers from the 
interface 65 to the distal end 94 at an angle in the range of about 0° to 10°. The dimensions of the stem portion 61 
of stabilizing post 22 are such that when engaged within cavity 44 of the tibial tray 14, the stabilizing post 22 
cannot be dislodged and is axially stable. 

[0040] The overall length of the stabilizing post 22, including head portion 60, is in the range of about 40 to 
80 mm. The length of the stem portion 61 of post 22, from the mating shoulder 78 to distal end 94, is generally in 
the range of about 20 to 60 mm. 

[0041] As shown in Figures 5A and 5B, the inferior mating shoulder 78 of the stabilizing post 22 includes a 
distal facing surface 79 and a vertical surface wall 80. The mating shoulder 78 is formed due to the dimensions of 
the post 22 in which the proximal stem section 62 has a diameter such that it is undercut with respect to the 
superior vertical wall 80 of the head portion. The distal facing surface 79 of shoulder 78 may be angled with 
respect to wall 80 at virtually any angle between 45° and 90°. However, the angle of surface 80 should be 
complementary with proximally facing surface 29 within opening 50 of tibial bearing insert 12. The dimensions by 
which surface 79 overhang proximal stem section 62 should be sufficient to ensure and maintain engagement with the 
proximally facing surface 29 within opening 50 of the tibial bearing insert 12. Preferably, this dimension is about 
0.5 to 4.0 mm. 

[0042] As shown in Figures 2-10, the tibial bearing insert 12, the tibial tray 14, and the stabilizing post 22 
are adapted to fit together to form a tibial component of a knee joint prosthesis. The stem portion 61 of the 
stabilizing post 22 is inserted within the opening 50 of the tibial bearing insert 12 such that extends into the 
mating cavity 44 of the tibial tray 14. Typically, the tapered distal stem section 64 of the stabilizing post 22 
resides in the cavity 44 of the tibial tray 14 and the proximal stem section 62 is encompassed within the opening 50 
of the tibial bearing insert 12. The engagement of the tibial bearing insert 12, the tibial tray 14 and the 
stabilizing post 22 is such that the tibial bearing insert 12 remains independent of the tibial tray 14 and the 
stabilizing post 22 so that it is able to rotate with respect to these components. 

[0043] . As shown in Figure 11, the opening 50 of the tibial bearing insert 12 is elongated in the anterior- 
posterior direction, the dimensions of this opening can vary depending upon the performance and characteristics 
desired for a given prosthesis. Generally, however, the opening 50 has an anterior-posterior dimension, measured 
from anterior end 226 to posterior end 228, of about 2 to 4 mm. These dimensions generally provide about 2 to 6 mm 
of clearance between a centrally positioned post 22 and anterior and posterior end walls 226, 228. Accordingly, the 
tibial bearing insert 12 is permitted to move about 2 to 6 mm from a centrally disposed position to its anterior' and 
posterior extremes, with the movement being substantially in the posterior direction. 
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[0044] In one embodiment some clearance is provided between post 22 and the lateral and medial 222, 224 side 
walls of opening 50. Such a construction permits a small degree of mediaWateral translation of the tibial bearing 
insert 12 relative to the tibial tray 14. Generally, the amount of clearance between stabilizing post 22 and medial 
and lateral side walls 222, 224, is about 0.25 mm. Hence, the tibial bearing insert 12 is permitted to translate up 
to about 0.25 mm in the media) and lateral directions relative to the tibial tray 14. 

[0045] As shown in Figure 2, the proximal end 92 of the stabilizing post 22 protrudes above the superior 
articulation surface 16 of the tibial bearing insert 12 when the tibial component of the prosthesis system is 
assembled. The stabilizing post 22 may also rotate with respect to the tibial tray 14. This configuration permits the 
stabilizing post 22 to engage the femoral component 100 in the manner described below. 

[0046] Referring to Figures 3-10, the femoral component 100 has an anterior side 136 and a posterior side 138, 
and it includes a first surface 116 which is mountable upon the distal end of a patient's femur and a second 
articulation surface 118. The articulation surface 118 includes adjacent lateral 120 and medial 122 condyles which 
are joined to one another by an intermediate or intercondylar region 123. As shown in Figures 2-10, the lateral and 
medial condyles 120, 122 of the femoral component 100 abut and are able to articulate with the lateral and medial 
condyles 24, 26 of tibial bearing insert 12. The condyles 120, 122 of femora! component 100 and the condyles 24, 26 
of tibial bearing insert 12 are configured such that a relatively large contact area is achieved when the condyles 
of the femoral component and the condyles of the tibial bearing insert mount upon each other. In an exemplary 
embodiment, each condyle 120, 122 is generally ellipsoid in shape and is of a curved, convex shape in both the 
anterior-posterior direction and in the medial-lateral direction. 

[0047] As shown in Figures 5A and 9, the intercondylar region 123 includes a first engaging surface 140 and a 
second engaging surface 150. The first engaging surface 140 is oriented at an angle complementary to that of the 
superior engaging surface 76 of the stabilizing post 22. Surface 140 extends from the 'anterior side 136 of the 
femoral component 100 towards the posterior side 138 of the femoral component 100. The posterior portion of surface 
140 meets the second engaging surface 150 located proximate the posterior side 138 of the femoral component 100. 
The second engaging surface 150 has a curved cam-like shape that is generally complementary to the curved posterior 
engagement surface 70 of the stabilizing post 22. 

[0048] The movement of the second engaging surface 150 of the femoral component 100 relative to the curved 
posterior engagement surface 70 of the stabilizing post 22 produces a posterior translation of the femoral component 
100 resulting from the flexion (rotation) of the femoral component 100. The shape of the second engaging surface 150 
is dependent on factors such as the femoral anterior-posterior profile, the insert topography and the shape/form of 
the curved posterior engagement surface 70. While the posterior engagement surface 70 is defined by a curvature 
having a single radius, the second engaging surface 150 may be constructed with two or more radii. By changing the 
shape of the second engaging surface 150, the motion of the femur during flexion and the kinematics of the knee can 
be modified. 

[0049] As shown in Figures 3-6, when the prosthesis system is at about 0° of flexion, the first engaging surface 
140 of the femoral component 100, abuts or contacts the superior engaging surface 76 of the stabilizing post 22. In 
this position, the tibial bearing insert 12 is at a first generally centered position relative to the tibial tray 14. 
[0050] As shown in Figures 7-10, when the prosthesis system is at about 90° of flexion, the second engaging 
surface 150 of the femoral component 100 abuts or contacts the posterior engagement surface 76 of the stabilizing 
post 22. In this position, the tibial bearing insert is at a second position relative to the tibial tray 14. As is 
evident from an examination of, for example, Figures 6 and 10, the tibial bearing insert 12 has moved posteriorly 
during the transition from 0° flexion to 90° flexion. Consequently, optimal roll back of the femoral component with 
respect to the tibial component is achieved, thereby placing the tibia of a patient anteriorly during flexion of the 
knee. Consequently, quadriceps muscle efficiency is improved for the patient as a result of the placement of the 
femur in this position. 

[0051] Another embodiment of the knee joint prosthesis system is shown in Figures 12-16. In this embodiment, the 
prosthesis system includes a tibial bearing insert 12, a tibial tray 14, a sleeve or ring member 20 and a separate 
stabilizing post 22. The ring member 20 is adapted to mate with the tibial bearing insert 12 and act as an 
articulation surface between the tibial bearing insert 12 and the stabilizing post 22 as the tibial bearing insert 
12 translates and rotates. 

[0052] The ring member 20 includes a flange portion 21 which may extend partially or entirely around the 
circumference of ring member 20. The flange portion 21 defines an opening 25 which is elongated in the anterior- 
posterior direction in similar fashion to opening 50 of the tibial bearing insert 12. A sidewall portion 23 extends 
distally from the flange portion 21 and is dimensioned to extend from the proximally facing surface 29 to the 
inferior mating surface 18 of the tibial bearing insert 12 when the components are assembled. 

[0053] The ring member 20 can be made from a variety of materials known to those having ordinary skill in the 
art Suitable materials are compatible with stabilizing post 22, possess good wear resistance as well as low friction. 
Exemplary materials include titanium, titanium alloys, cobalt-chromium alloys, and ultrahigh molecular weight 
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polyethylene. 

[0054] One of ordinary skill In the art will likewise appreciated that the stabilizing post 22 can also be made 
of a variety of suitable materials, including those from which the ring member 20 may be made. 
[0055] As shown in Figures 14 and 16, the ring member 20 is seated within opening 50 of the tibial bearing 
insert 12. In this arrangement, the flange portion 21 of ring member 20 abuts mating shoulder 28 to secure ring 
member 20 in place with respect to the tibial bearing insert 12. Typically, when the system is assembled, the 
proximal stem section 62 of the stabilizing post 22 is encompassed within a circumferential inner sidewall 27 of 
ring member 20. In this configuration, the distal facing shoulder 78 formed on stabilizing post 22 is seated on the 
flange portion 21 of ring member 20. 

[0056] One of ordinary skill in the art will further appreciate that minor modifications may be made to the 
invention described herein without departing from its intended scope. All references noted herein are expressly 
incorporated by reference in their entirety. 

Claims 

1. A joint prosthesis system, comprising: 

a first component having a superior mounting surface and an inferior bone contacting surface, the superior 
mounting surface having a cavity defined by inner side and distal walls; 

a second component having an opening extending therethrough, from a superior articulation surface to an 
inferior mating surface, the inferior mating surface of the second component being rotatably mountable upon 
the superior mounting surface of the first component; and 

a separate stabilizing post having proximal and distal ends, the post being insertable through the opening 
of the second component and matable within the cavity of the first component such that the stabilizing post, 
the first component, and the second component are secured to one another. 

Z The system of claim 1, wherein the proximal end of the stabilizing post protrudes above the superior 
articulation surface of the second component 

3. The system of claim 2, wherein the proximal end of the stabilizing post includes a head portion having a 
superior engaging surface, an inferior mating shoulder, an anterior surface and a posterior engaging surface. 

4. The system of claim 3, wherein the inferior mating shoulder engages a complementary mating shoulder formed in 
the opening of the second component 

5. The system of claim 3, further comprising: 
a femoral component having a first surface mountable on a distal end of a femur of a patient and a second 

articulation surface including two adjacent, semi-parallel condyles joined by an intermediate surface, the 
intermediate surface including a first engaging portion and a second engaging portion. 

6. The system of claim 5, wherein the first engaging portion engages the superior engaging surface of the 
stabilizing post when the system is at about 0° hyperextension and the second engaging portion engages the 
posterior engaging surface of the stabilizing post when the system is at about 70°-90° flexion. 

7. Tli C ostein uf clai m 5, wherein each condyle is uf a cu i veJ, cunvex shape in Uuth an anterioi -posterio r di r ection — 
and a mediaMateral direction, 

8. The system of claim 1, wherein the cavity of the first component tapers from a first diameter at a proximal end 
to a second diameter at a distal end. 

9. The system of claim 8, wherein the cavity has a diameter that tapers from proximal to distal ends thereof at an 
angle in the range of about 0° to 10°. 



10. The system of daim 1, wherein the stabilizing post includes an elongate member, disposed distally of the 
proximal end thereof, having a member mounting surface that is mountable within the cavity of the first component 
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11. The system of claim 9, wherein the elongate member has a proximal portion with a first, uniform diameter, and a 
distal portion with a diameter that tapers drstally. 

12. The system of claim 1, wherein the opening of the second component is elongated in the anterior-posterior 
direction. 

13. The system of claim 12, wherein the second component is permitted to translate in the anterior-posterior 
direction up to about 2 to 6 mm with respect to the first component 

14. The system of claim 12, wherein the second component is permitted to translate in the medial-lateral direction 
up to about 0.25 mm with respect to the first component 

15. The system of claim 12, further comprising a ring member mounted within the opening of the second component 

16. The system of claim 1 5, wherein the stabilizing post engages a flange portion formed on the ring member. 

17. The system of claim 1, wherein the first component is a tibial tray and the second component is a tibial 
bearing insert 
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